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RAW SEQUENCE LISTING DATE: 08/14/2006 
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3 <110> APPLICANT: Brana, Alfredo F 

4 Leadlay, Peter F 

5 Martin, Christine J 

6 Mendez, Carmen 

7 Moss, Steven 

8 Olano, Carlos 

9 Oliynyk, Marko 

10 Salas, Jose A. 

11 Sanchez, Cesar 

12 Wilkinson, Barrie 

14 <120> TITLE OF INVENTION: BORRELIDIN PRODUCING POLYKETIDE SYNTHASE AND ITS 

16 <130> FILE REFERENCE: 4408-P03626US00 

18 <140> CURRENT APPLICATION NUMBER: US 10/534,210 

19 <141> CURRENT FILING DATE: 2005-05-06 

21 <150> PRIOR APPLICATION NUMBER: PCT/GB03/005704 

22 <151> PRIOR FILING DATE: 2003-12-24 

24 <150> PRIOR APPLICATION NUMBER: GB0230217.2 

25 <151> PRIOR FILING DATE: 2002-12-27 
27 <160> NUMBER OF SEQ ID NOS : 113 

30 <210> SEQ ID NO: 1 

31 <211> LENGTH: 74787 

32 <212> TYPE: DNA 

33 <213> ORGANISM: Streptomyces parvulus Tu4055 

35 <400> SEQUENCE: 1 

36 gatcccgcgc ggcatcgccg tcgacgtgct gcgggccggc gaccgctggc cccacagcgc 60 
38 ggcaccgcgc caccggggac tcctcaacgc ctggtggggc gcctgggtct gggccacggt 120 
40 cttcgaccgc tacgcgtcga ggacctacga cgacgcccag gacgtcgacg cgatccacga 180 
42 cgcggcggga ctggtcatgg ccggtgccgg attcgacatc ctcgccgccg tgctcgcgat 240 
44 cctcttcgtg cgccggctga ccgccgcaca gcacgcgaag gccctcgcgg ggcccacccc 300 
46 gccgacgcac tgagccgccc gcacccgtga tcccgccccg cgatccccgg gcccgataaa 360 
48 tgcgttggcc ccggcgcgcg cctgtggtgg gatgagcggc gacgggggcg gctccccggc 420 
50 gtgcatcctt ctcaccttcc tgcaaagatc ccgcgcgccc actctccgcc cccgttcttc 480 
52 cgtcccgagc cgtcgccgcc gtggaggctt tcctgttgct cgccgccgag tccgtactgc 540 
54 tgcgccgtga "ccagagcgtc tacgtgaccc cggggtccga gccggacggt ccgccgaggg 600 
56 ccgcactgcg ccggctcgag gccgaactgc tcggccgcgg ccacgccgtc tccgcgccgc 660 
58 tgcacgcggt cctcgcctcc ttggactccg aggaactggc ggccgcccac gtacgcctcg 72 0 
60 tcggactcgt cgacgacctg ctcggctccg accgcaccca caccccgctc ttccgccgct 780 
62 tcccgcgcac cgtgccgcgc gacaccgagg cgctgtacgt ggaccgcgtc ttcgccttcc 840 
64 tgctgcagca gcccgagcag ccctgcgtgc tgtgcggcga ggcgcgcacc gtcctgcccg 900 
66 tgtcaccctg cgcgcacctg gtctgccggc tgtgctggga cggctccgac tacgcgggat 960 
68 gcccgctgtg ccaccgcagg atcgacgggg acgacccctt cctgcgtccg gtccgtgccg 1020 
70 tcggcgccgc cagggcgacc gtaccgggcc cgctgcgact gctgcgcctg ggcaccgaca 1080 
72 tgaccgccga cgccaccacg gcggtggacg ccctgctggc ccgccgcacc ccgctctccc 1140 
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74 cgcaggaccg ggacgacctg ctcaccctgt tgccgctcac accggccggc cggggcgacc 
76 tgccgcagga catcccggtc cgcgagacca aggcgctggt cctgggcgcg ctggtgcgcc 
78 gggcaccgtc gcggccggcc ctgcggaggc tgctcgccga gcggctcacc accgccaccg 
80 acgtgctgcg gctgctcgcc gtgctctcgg gcggcgacgc cgggctggtg acaccggcac 
82 ggttcacgaa cgttccccgt tccctgcggc gtgacctgct cgccgtcctc gacggactgc 
84 cggcgccgta cctggtcgag gacatgctgc ggcaccccac ggcgtggaag cgggccgcgg 
86 aggtgctgca ccccttcgag gggcacaccc ggcacccgcg cgccgcgctc gccaccgccg 
88 tgctgcgcgc cacaccgttg gacccggaca ccgccttcgg cgccgccctg ctgaccacgg 
90 ccgccgcgca cccggacgcc gtgcgcccgg acggcacccg agtccgcccg gccacctggg 
92 cgggacggct ggagcaggcg atggccgagg gggacgccgc tcgggccgcg gccctcgccg 
94 gggagcggcc cggcgaactg gtgcgccgcc tggacgtgtt gctgcgcctg cacaccgacg 
96 aggcgctcgt gccggagctg gagaaggccc tgcggcacgg gctgccgaag gtgggcccgg 
98 gcccgctgct gtcggcgctc ggggcgctgc ggacacgcac cgaggaccgc accgggaccc 
100 ggcgcgtgtt cttcccgcgg ggcgacgtca cccgggccct gtccgtcccc gagcggcgcc 
102 ccgccctgcc cgccgggccg gtgtccgagg tggtcgccct gctggagggg gaactgctgc 
104 gccggttcgc cgccgggcgg ccctacgagc tgtcggtgct ggacgccgga ctgaccgacc 
106 tcaccgtgcc gttcaccgag cggaccgccg ccaaggccct ggtgaccgtg ggccgcggca 
108 gcgtccaggc actccccgag ggctccgtgc tccgactgtt cctgcactgg acggaacccc 
HO ggggcaaccg caccgacctg gacctgtccg tcgccttctt cgacgccgag tggacgttca 
112 ccggcctgtg cgactacacg aacctggtgc acggtccgga cgcggcgatc cactccggcg 
114 acctcacgtc ggccccggcg ccgcgcggcg ccaccgagta cgtggacctc gacctggagc 
116 ggctggcgcg gcggggagac acctacgccg tcccgctggt gttcagctac aacaacgtcc 
118 cgttcgagga actgccggac gccttcgccg ggttcatggc gctgcccgcg gaaggcccgc 
120 gcgacgcgac ctacgacccg cgcaccgtgc ggcagcgctt cgacctcgcg ggcgactcca 
122 aggtgtgcct gccgatgatc gtggacctgg cccgccggcg ggcgttgtgg accgacaccc 
124 acctgccgtc cgcgggcggc ttccagagca tcggttcgca cggcggcggt gagctggccg 
126 cggtggccgg tgacctctgg cagcagttca cctcgggcgg ccgggcgacc ctgtgggacc 
128 tcgccgtcct gcgggcggcc gccctctcgc cggaggtggc ggtggtgtcc cgggagccgg 
130 agcccgcggt gctgcgttac cggcggcggg cggccgagag cgaggccgcg ttcgccgtcc 
132 gagtcgcgtc ccacaaggac gccgaggaac ggctggcgca caccgacccc gactcggccg 
134 cggccgggct cgccgccggc cggcgggtct tcctcgcgac ggtccacggt gacgtccggc 
136 cgccgggggc gtcgggcacg tcctaccggc tcttccccgg ggccggggac gcctcaccga 
138 ccctgacccg cgtgaccgcc ggggacctgc tcgccgagct gggctgagcc aggcgccggc 
140 ccgcgccggc ccgcgccggc ccgtccctgc ccgtgccgga gggctcgccg gtcactccgg 
142 ccaggcggag ttctcgatga cctcgacgaa gtccgtacgc cggaagccgg gcgcgaagtg 
144 ctccagcaca tccgcgttca ccgtgccgaa ggtggtcgcg ggccggtgct cgaacccctc 
146 ggtgaacgcc cgcaggatct gcttcttgaa gtccgggcgg ggatgcgcgg cggtgaccgc 
148 gtcgatctgg gcccgggtga gattgcccag ccgcaggccg agcacgtcgg tctccacgcc 
150 ggcggtggtc gccgcgatct cgggggccat ccggtacggc acctccggag tggtgtgcag 
152 ggcgacggcc gtccacacgg tgtccgcgtc ggcctcgggg atgccgtggg cgagcaggaa 
154 ggcgtgggcc tggtcggcac cgtccatctc gaagcgctgg tcgtcaccgc ggtagggcgg 
156 caccaggccg gtgtcgtgga agagcgcggc gatgtacagc agctccgggt cggggcggat 
158 gcccagggcg gcggcctgga ggctgccgaa gaggtacaca cggcgtgagt ggtggaagat 
160 cagcggcgga gtggtgtcgc ggatcaggtc ggtcgcctcc cgcgccggcg cgctgtcggg 
162 aatctcgatg ccggcgatct gctcggccat ggctgccctc cggggaatcg gtgccgtcgt 
164 tgctgcctcc accctccgcc cggcgcgacc ccggcgtccg ctacccgatg gccgacaacc 
166 ccttacaagc ggccatgtgc cccgcgccgc cgcctcagcc gccgtccggg cgcgggccgg 
168 cgtccggcac ggtggtggcg aagcgctgcc ggtagcgggt gggcgacagc cccagatgac 
170 gggcgaaggc ccggcgcagg ctctcgtagc tggggaaacc cgacagcgcg gcggcctcgg 



1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
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172 tggcgttgtg 
174 acttcacggg 
176 cccgcacgcg 
178 cgtcctggac 
180 actgcgactg 
182 cgagatcggg 
184 cgccggcgga 
186 tcgacggaca 
188 cctccagcag 
190 cggcccgggc 
192 gcagcgcgtc 
194 cctcggccgg 
196 cgccgagccg 
198 acaggtcgag 
200 tcatgtctcc 
202 acgccggcgg 
204 gtagggtggc 
206 gcaggcacgc 
208 ctacaaggac 
210 caccgcggac 
212 cgcccacgac 
214 cacctacgcc 
216 catcgggcat 
218 ccgggtcgcc 
220 caaccccggc 
222 ccgggcccag 
224 cgcgaaggtc 
226 caacgcccac 
228 ggccatcgac 
230 ggactcggcg 
232 gctcccgcac 
234 cgtgaggtcc 
236 gggtgcttgc 
238 acggcggaga 
240 gcggcggcgt 
242 gcggtgaaca 
244 ccggcccgca 
246 gagacgcgga 
248 tcccgcaccg 
250 acgaagaccc 
252 tcgcgctctc 
254 aggtcggggc 
256 ggtgcggcgc 
258 acgtccccct 
260 ggacgctgat 
262 cgggcggcat 
264 tcagcgggga 
266 aactcaacct 
268 ccactgtcct 



cccggagtcg 
cgtgacgtcc 
cgccgccaac 
ctgccgcagc 
gccgccggcc 
cccgtggtcc 
cgtgtaggtc 
gcggcgggcc 
acccgcggca 
cgccagcgcc 
accgccgacg 
gaccagcagg 
gtaccgggcc 
catcttcatg 
ctctccgcgg 
ccggcggcgc 
gagcgtgtgt 
ggaaggacag 
tggggcccgc 
gactgggaca 
cggcgcggcc 
gccgacgtcg 
tcgaccggcg 
aaggccgtgc 
ggcaccccga 
ttctacatcg 
tcccagggcc 
tacgagtgca 
gtgccggtgc 
ccgctgtcgg 
ggcatgctct 
tagtcggcgc 
tcaggacgga 
cctcgtcgtc 
ccgccggacg 
gctcggtgtc 
gcgccgccct 
tgttcaccag 
attccgccgc 
gccgctcgtc 
ttccggcggg 
cggacggggg 
cctcgaagac 

cggcggcccg 

cggagcctgg 
ggacgtcgcc 
gatcgagcac 
gatgaccggc 
gcacggcgtc 



agcagcgcct 
agctcggccc 
gccgccagac 
acgggcgtcc 
cgctgcaggt 
tcctccagca 
gccccgtcct 
agcgcggtgg 
cccagcacga 
ttcgcggcgt 
acgacgagcg 
ccgatggacg 
ccgaaccggt 
ccgtcgaaga 
gccggcgggc 
gggcggccgg 
tcggccgcgg 
cgatgggtac 
gcgacgcccc 
accagatgct 
acggccgctc 
cggcgctgac 
gcggcgaggt 
tggtcggcgc 
tcgaggtctt 
acgtgccctc 
tgatcgacaa 
tcaaggcgtt 
tggtcgcgca 
tgaagctcct 
ccacccaccc 
tcacgccggc 
gacccggttg 
cgacaggacg 
ggtggtcgcc 
ccgccaggcg 

ggtgtgcaga 
ttccacgagg 

ggccacgaac 

cgtcgccacc 

tcctatcatc 

cgcgtggtga 

gaggtgcccg 

cgcgccatga 

tgcttcgccg 

ccgcacccgc 

cgggacagcc 

ggcttcggca 

cagctctggg 



tggcgatgtc 
ggaacatccg 

tgtggtcggc 
gcggcgccgg 
acaccaccag 
gcgcgagggc 
tgacgaagat 
tgtgctgcca 
aggcgccggt 
cgatgagccg 
tgtccggcgg 
aacgcaccgg 
tggcctccgc 
ccaggatgcc 
ccctgcgcgc 
cggtcggaat 
tcccggagac 
ggtcaccacc 
gccgatcgtc 
gttcttcctc 
gggccagccc 
cgaagcgctc 
cgcgcgctat 
cgtgccgccg 
cgacgggttc 
cggccccttc 
ctggtggcgg 
ctccgagacc 
cggcaccgac 
gaagaacggc 
cgaggtggtc 
gacacgggag 
aaggcgttga 
ccccgtgcct 
tccgcgaggg 
ggcagcaccg 
ctgagacagt 
aggcggtcca 
gctttgtacg 
ggggcctgct 
acccccatgg 
gcaacacgga 
ccgcgggcgt 
ccgtgcggcg 
accactacgg 
acatcggcct 
tcggcaccca 
tcgcccactc 
tggcgctgcc 



gaaacggatc 
ggtcagatgc 
ggccggatcg 
gccccgcaac 
cgagcgcgcg 
caggtcgatg 
cgcgtcgggc 
gtgcgtcgtc 
gcacaccgag 
tgggtcgacg 
gccggcggaa 
cgccccgtcc 
gaagacctcc 
cacgctgtgc 
cattgtcccg 
gaggcgcgcc 
cgcggaacgc 
tccgacggca 
ttccaccacg 
tcgcacggct 
tcgacgggcc 
gacctgcggg 
gtggcgcgcg 
gtgatggtca 
cgcacggccc 
tacggattca 
cagggcatgt 
gacttcaccg 
gaccaggtcg 
accctcaagt 
aaccccgacc 
cgggtgcggc 
tgctgatcgc 
gcgcgtaggc 
cgagcgccgc 
ccaggcgctg 
aggcacaggc 
ggccggccgc 
cgccgggggt 
gtgtcacgtg 
atgttgaaag 
gacacggccc 
cgaagtcctc 
cacgctgccc 
tcccgacgac 
gcagacggtc 
cgccttcgtc 
cgaggtctcg 
ggaggagcac 



agctccacgt 4140 

cgggggctga 4200 

gcctgtacgg 4260 

gaggcggaga 432 0 

accctgcggg 43 80 

cccgccgtca 4440 

tccacgcgtg 4500 

gcccgtctgc 4560 

gcgacgcgtc 4620 

ggcgagccgg 4680 

cgcgcgtccg 4740 

ggggagacga 4800 

gccggccccg 4860 
gctctcgccg . 4920 

ccggccgtcc 4980 

ggacatcggc 5040 

aggacctttg 5100 

cgagcatctt 5160 

gctggccgct 5220 

accgtgtgat 5280 

acgagatgga 5340 

acgccgtcca 5400 

ccgaaccggg 5460 

agtccgacgc 5520 

tggccgccaa 5580 

a ccgggaggg 5640 

cgggcgcggc 5700 

a gg a cctcaa 5760 

tgccctacgc 5820 

cgtacgaagg 5880 

tcctggactt 5940 

gccgcgcacc 6000 

cacccagatc 6060 

ggcgctctgc 6120 

ccgctcccga 6180 

ggtcgtctcg 6240 

attgagttgg 6300 

cgcggcggcc 6360 

ctgcttgtcg 6420 

gtctccttcg 6480 

tgaaactttc 6540 

gcggagatgc 6600 

accgcccgtg 6660 

cagcgggccc 6720 

gtggccgcgt 6780 

agctggctgt 6840 

aggcccggcg 6900 

acccccgaca 6960 

cgcgacaccg 7020 
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270 

272 

274 

276 

278 

280 

282 

284 

286 

288 

290 

292 

294 

296 

298 

300 

302 

304 

306 

308 

310 

312 

314 

316 

318 

320 

322 

324 

326 

328 

330 

332 

334 

336 

338 

340 

342 

344 

346 

348 

350 

352 

354 

356 

358 

360 

362 

364 

366 



gccgcgactt ccagcaccac gcacccgcgc cggtcgcctt cgacggcggc acggcacgcg 7080 

tcttcctcgg ctcgctcgcc ggggacacct cgcccgtgag caccttcacg ccgctgctgg 7140 

gcgccgagtt gacgctggtg ccgggcggca ccgccaccct ggacgtcgac cccggcttcg 72 00 

agcacggcgt cctcgtcgac agcggtgacg tacgcgtcga gggcgccgtc gtgcgaccgg 7260 

ccgaactggg ctacgtcgcg ccgggtcgcg cgacgctgac cctgaccaac gagtcggccg 7320 

cacccgcccg gctcatcctc ctcggcggcc ccccgttccc cgaggagatc atcatgtggt 7380 

ggaacttcat cggccggtcg cacgacgaga tcgtgcgggc ccgcgaggac tggatgaagg 7440 

gcgaccgctt cggcgaggtg cacggctacg acggggcacc cctgcccgcg ccggaactgc 7500 

cgaacgcacc cttgaagccg cgacgaaggg cgcgctgatc tgcggggaca tgggttggca 7560 

ccaagggttt cggcgctgct cgatcaccga acccaccgcg agtcactctc gggtgagtcc 7620 

cgaacggtcg ccgggagcgc gtgagcacgt gcgcagatgc tcggcgatga tgccgagaat 7680 

cgcatcccgg tgctccagca ggtagaagtg accacccgcg aaggtgtcga gtgtgaacgg 7740 

gccgtccgtg tgttcggacc atgcccgggc ctcgaccggg gtgaccatcg ggtcatcatc 7800 

cccggtcaag gcatggatgg ggcaccgcag cttcgggccc ggtcggtagc ggtaggtctc 7860 

ggcggccctg tagtcgccgc ggatggcggg gagggccata cgcaccagct cctcgtcgtg 7920 

gaagacctgc tccgcggtgc cgtcgagggt cctcagctcg gccaccaact cctcgtccga 7980 

caggaggtgc accgtacccc ccgtcctctg ccgggacggt gcgggcctgg ccgagacgag 8040 

gagtgcctcc agggagatgc ccgcactctc gaaccgtcgg gccagttcga aggcgagggt 8100 

ggcgcccatg ctgtgtccga acagcgcgac cggctggtga acacgggccc gcagcacggg 8160 

gaagagctgg ttcgcgagtt cgtcgatgtc ctccaggggc ttctccgcgc gccggtcctg 822 0 

ccggccgggg tactggaccg cgagcacgtc gcaccggggt gccagcgcgg cagccacggg 82 80 

gtggtagaac gtcgcggagc cgccggcgtg cggcagacag atcaactggg gtgccgtggg 8340 

atgtgcgggg cggtactgcc tgatccacac gtcgctgtgg gtgttcgtac cggtcatcag 8400 

cggtgctgcc cttccggcgt ggcgttggtg cgggggatgg ccgatccggc cgtgacgcct 8460 

ccgtcgaccc cgagggtctg cccggtgacg taggcggcga gggggctgag cagccagacg 8520 

accgcgttgg ccacctcctc gcacttgccc aggcggccca gcggagcccg gcgcgcccgt 8580 

tgtgcgaggg cgctgggatc ggcgtacagg ctgcgcagca tgggggtgtc ggtcgaaccg 8640 

gggctgacca cgttgacgcg gatgccgtcg cccgcgtact gcagggccac cgacttgctc 8700 

aggccgatga ccgcgtgctt ggtggccgag tagagcgggc tctgggcgtg gccgatgtgc 8760 

ccggccactg atgcgcagtt cacgatcgcg ccgccgccgg ccgtcagcat ggcctcgatc 8820 

tgtccgcgca tgcacgacca gaccccacgc aggttggtgg cgatcacgcg gtcgaagttg 8880 

tcggcggtgt cctggtgcag cggaccgaac gagccgaagg tcccggcgtt gttgaacgcc 8940 

ccgtccagcc gtccgaaccg gctcaccgcc cgggccacgc agtccgccac ctgcttgtcg 9000 

tcaccgacgt cgcagggcac caccaagtgg tgcgaggagg gtagtccggc ggttgtctcc 9060 

gtgagggccg actcggtgcg gcccaccagg acgacgcgtg ctccgtgccc cacgaggagc 912 0 

cgggccgcgg cccggccgat gccgctgccc gctccggtga ccatcatcac gcggtcggtg 9180 

agttccagac tcatcgttgt tccaacgctc cgtccctgct cgtcggatgt gcgatccgct 9240 

gtgtcatatg tgcagtccgc cgttgacgtc gacgaccgtg ccggtggtgt atccggcgtc 93 00 

ctcgccgcac agatggcaga ccatgcccgc ggcctcggcg acgctgccga agcggccggc 9360 

ggggatgtgg ctgacgcggt cggcggtcca ctgcgggggc ttgtcctccc aagcccggcg 9420 

gatgcgctcg gtgccgatga cgccgtgggc gaccgcgttg accgtcacgc cgtgcggggc 9480 

cagttcgtag gcgcactgct tggtgaaccc gatgacgccg gccttggcgg cgacgtaggc 9540 

ggcattgctg aaccgggtgt acgtgcgacc ggccacggac gccaggttga cgaccctgcc 9600 

ccaccccgcc gcgaccatcg ccgggacgca cagccgggtc atggtgaaca cgctcgccag 9660 

gttgtgcgtg acggcctcct ggaggtcggc ctcggtcagt tcggtcaccg agcgggcccg 9720 

ggtgtcgcca ccgacgccgt tgaccaggac gcccggccgg tgctgcgggg cgagcgagtc 9780 

gacggcggac gccagggcgt gagggtcggt cacgtcggcg accagcgggt cccgggccag 9840 

ccggtcgccg agcccgtccg cgacccggtg caccgcctcg gcgtccttgt cgagcaggac 9900 

cacccgcagg ccccgggccg ccaggcctcg ggcgacctcc gcgcagatgc cgctgcccgc 9960 
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368 tccggtcacc 
370 gattcccagg 
372 gtgcccggac. 
374 gtggtcagtg 
376 tcccatgcgg 
378 acgccgagct 
380 aggaacccgc 
382 gcggcgtgga 
384 gcccgccgca 
386 cccacgccgt 
388 acgtccagtg 
390 accgccccgg 
3 92 ggcgtgagtg 
394 gacgtcggtc 
396 agcggccggg 
398 gccgacgagc 
400 tcgaagtccc 
402 cgcaccgcgc 
404 ccgcgggtgc 
406 gtggcgtggt 
408 atcacgcttc 
410 tgaactccac 
412 gccgcagcat 
414 ggtcgacggg 
416 gcgtcgcctg 
418 cccggtagcg 

42 0 tgccggtgag 
422 ccagcgcggg 
424 cggccagcac 
426 cggccgtcac 
428 ggtggccgcg 
430 tgccgcgtgc 
432 cgtggaggta 
434 cggtgccgtc 

43 6 gacgagattg 
438 caacaggtcg 
440 catcgccgtg 
442 gccgtggttc 
444 gacgagcggc 
446 gccgtccccc 
448 cccggcgacg 
450 cgccacgcgc 
452 gcgctcggcg 
454 cgctccactg 
456 gcgctccgcc 
458 ggtctcggcc 
460 gaaccgtgcc 
462 gagcacggtc 
464 gaccgtgctc 



agagccacgt 
tggccgcgca 
cggtcaaggg 
gcacggggaa 
tggccagggt 
ggcaaccgac 
cgcacttcga 
ggtcggccgg 
gccggcccaa 
ccagttcgcc 
agacacgggt 
ccgggtccgc 
cgtccaggac 
cgtcccgccg 
cgaaatgccg 
cgtcgacgag 
gccactcgat 
cgtccagggt 
ccgccagctc 
cgaaggccgc 
ctccttcagc 
gtagtgccga 
cgctcgcgcg 
gagccgggtg 
cgtggccgag 
cggcaggtcg 
cgcgcggcgc 
cgcgcacagg 
gctgccgccg 
ggcgtcgagg 
aggcccctcg 
gttgagctcg 
gaagacggcc 
ggcagcggtc 
acgtcggggt 
ccgacggcgt 
gccagcccgg 
ctgagtttgt 
agccggtacc 
acggcggcga 
ccgagcccga 
agatacggcc 
ggcagtatcc 
cggtcgtcga 
caggcgccgt 
gtgcggcggg 
ggatcggtgt 
cacatgttca 
gccacgctgt 



cgtgtcgtgc 
ccgggtgtgt 
ttcgacccgg 
ccactcgtcg 
gcgcccggcc 
gccgagctcg 
cagccgtacg 
tccggtacag 
ctcgggccag 
cgcgaccttc 
gtcggcgggg 
caccttgatc 
ggtcgcgacg 
tgatcgggca 
gcacaccgcg 
cccggtcagc 
gcgctcggcc 
ctcaccggtg 
gatctcgacc 
ggccatgggc 
cgcgtggcca 
tccgtggcga 
gccgacaggt 

cggggggcac 

gtgacctcgc 
gtgtagtcgc 
tcggcgagcg 
accaacctgc 
aggctctgcc 
gcgcgggcgt 
ctgcggcccg 
ggccccgtct 
gaggtggcgc 
agcatgctcg 
ccagccggac 
cgagttcttc 
cgaggtcggg 
agtgctcggc 
gtaccgccgt 
ccacgggccg 
tcgagccgaa 
agacacccac 
ggtccagccg 
cgtcgtcctg 
tggccgcggt 
catccccggc 
ccacgtgcac 
ggctcgcccc 
gcgcgagcga 



cgtcatgtgt 

cgcagtagtt 

tgcagtgacc 

gcccggcccg 

gcccacagcg 

tcggcgcgca 

ttgatgtggc 

gactcgtcga 

gaccgcggcg 

tccgcttcct 

aggcggtcct 

ttcacgtgcc 

tcgcgcgaga 

ggcggggcca 

tcgagcaggg 

ggcagctgtg 

agctccccgg 

acgtagtcgc 

agcagggacg 

acgacggcgg 

gccagtccca 

agacctcctc 

cgatgatcgg 

cgcgggcata 

gcagcatcag 

cgtcggcgag 

tgtccgcggt 

ggacgggcag 

ccagggcgac 

agtcgtcgag 

agcctctgcg 

cgaacagcca 

cgggcgtggt 

tggtgggcat- 

gtcgacgagg 

cgccttgcgg 

ccaggcgaac 

tccgtacgcc 

cgtgaactcc 

gccggtcccg 

gccgcccatg 

gtcgaagcgg 

gatcatggcc 

cggcgagaac 

gactccggcc 

cacgggctcg 

gactctcttg 

gaacgcgatc 

gccgaagatg 



tcctccgcca 
cttcggtcgg 
ggtcgacggt 
cctcgaccgt 
gccccacctc 
gtgccaggcg 
tggcggcgcc 
gcatgacggg 
ggagcggctc 
cggccgtcca 
gggccgccgt 
gcaacgccgc 
ggtggatcac 
ggacccgcag 
cgatctccac 
cgatcgaggc 
gatcgcaggc 
ggggcgctcc 
ccgcgctgcg 
tgtgcagccg 
gtacgccgtc 
gtgcacggct 
gtcgtgagtg 
gtggtcctcc 
gtgatccccg 
ccccacgggc 
gtggcgcgcc 
atcgcgggtg 
cggcccggca 
gacgagatcg 
gtccagggcg 
gcccgcgtgg 
ccagtggtgc 
gggctgcctc 
agcggtcctt 
acggtgaggg 
gccgagtacg 
ccgtcgttga 
gacaggtgca 
gccgtcgccg 
acggtgaagt 
ccgatatcgc 
gtccggatgt 
ccggccagtt 
tgatccagca 
tcgacggggc 
ccgcggagca 
acgcagtccg 
ccgacgtcgc 



gccgccgccg 


10020 


ttcgatgccc 


10080 


gaacgccggc 


10140 


ctgccacagg 


10200 


ggccacgtga 


10260 


tgccgcggcg 


10320 


gctggtggcg 


10380 


cagaccggtg 


10440 


ctccacccac 


10500 


ggcgccgttg 


10560 


cagccggtcc 


10620 


cagcgcccgc 


10680 


gaggctgacg 


10740 


gacgtcggcg 


10800 


ggcggccgcc 


10860 


gacggcgctc 


10920 


ctggacggct 


10980 


ctctccccat 


11040 


acgggagcgc 


11100 


tacgcgacgg 


11160 


cgggccgacg 


11220 


gacgtcagac 


11280 


gggagcgcca 


11340 


aggtgcacga 


11400 


gtgaggaact 


11460 


cgtagcccgc 


11520 


cgctgctgtc 


11580 


caccagagcg 


11640 


ccgccgacct 


11700 


gccgacggca 


11760 


tagacgtcga 


11820 


ctctggatgc 


11880 


agggtgagcc 


11940 


ctcagtaccg 


12000 


cgagcgtcga 


12060 


cacgtgcgcc 


12120 


ccgggtcgta 


12180 


gtacgaccac 


12240 


tcatgaagcc 


12300 


cgccgatcgc 


12360 


gcagcgggtc 


12420 


tgacgacact 


12480 


cgacggtctc 


12540 


gcccggcgac 


12600 


ggacgttcat 


12660 


tgtacgagcc 


12720 


gctcgccgtt 


12780 


actcggcgat 


12840 


gggggtgacc 


12900 
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